Authors' Reply
We are most grateful to Professor Albert Joseph Lastovica for his interest in our recent paper on the development of a novel Campylobacter genotyping scheme. Before we comment on the specificity of the LG typing scheme, we should clarify the current molecular understanding of the Penner and LG typing methods.
The molecular basis for the Penner heat-stable antigenic diversity in C. jejuni and C. coli was thought to be the expression of somatic (O) lipopolysaccharide (LPS) (3, 4, 5, 6, 8, 9, 10) . LPS is a major constituent of the outer membrane in gram-negative bacteria and comprises three covalently linked regions: lipid A, core oligosaccharide (inner core and outer core), and O polysaccharide. The variability of the Campylobacter LPS outer core and O polysaccharide was thought to contribute to the antigenic basis of the Penner serotyping system. However, recent evidence showed that the high-molecular-weight O polysaccharide is a capsular polysaccharide which is not linked to the LPS molecule of C. jejuni and which accounted in some strains for the Penner serotype specificity (2, 13) . This evidence also indicated that C. jejuni strains carry lipooligosaccharide (LOS) molecules instead of LPS molecules. In addition, Moran et al. (6a) and Oza et al. (7) showed that this LOS is part of the heat-stable antigens, which contribute to passive hemagglutination and direct agglutination.
Part of the LOS biosynthesis gene cluster (wla) of C. jejuni 81116 has recently been characterized in our laboratory (1). The LOS gene (LG) typing scheme was established by PCRrestriction fragment length polymorphism of the wla gene cluster (11) . Some of the genes in the same cluster were shown to be involved in protein glycosylation in C. jejuni strain 81-176 (12) . Therefore, the LG typing scheme should be renamed the LOS/glycosylation typing scheme.
Given the background of both systems, we can now address the question of the specificity of the LG typing system. Although some of the C. lari and C. upsaliensis strains may share some common surface epitopes (capsule or LOS) and can be typed by the Penner serotyping system, they may still have distinct wla gene clusters (different gene elements and organization). Furthermore, the galE and wlaH genes in the wla clusters from C. lari and C. upsaliensis strains may not be highly similar to those of C. jejuni and C. coli. Therefore, the primers galE1 and wlaH3 would be unable to bind to these genes and would not give a PCR product. However, in all tested C. jejuni and C. coli strains the galE and wlaH genes are present and highly conserved and therefore all these strains are 100% typeable with the LG system. We agree with Professor Lastovica's suggestion that additional LG analysis on a number of serologically defined C. lari and C. upsaliensis strains will help to further confirm the specificity of the LG typing scheme. In addition, genetic analysis of the wla gene clusters from C. lari and C. upsaliensis strains will show why the LG system is specific for C. jejuni and C. coli strains.
